Implications for behavior genetics research:
No shared environment left?
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As Plomin & Bergeman (P&B) themselves state repeatedly, an
environmental measure is just another phenotype whose genet-
ic architecture does not change because we call it an environ-
mental measure. The exact amount of genetic determination of
such measures is an empirical issue and is interesting, as is the
heritability of different environmental variables. Equally in-
teresting, however, is the question of what the implications are
for traditional behavior genetic models, such as those used in
the analysis of twin and sibling data, if environmental indices are
genetically influenced. More specifically, what are the conse-
quences if some environmental measures that are perfectly
correlated within siblings or twins show an association with the
trait under study? A measure that is perfectly correlated within
siblings — the number of books in the house, for example —
increases the environmental variance shared between siblings.
Does the finding that variance in many traditional environmen-
tal measures contains a genetic contribution, as P&B illustrate
in their target article, or the finding that correlations between
measures of the home environment and IQ can be mediated
genetically (e.g., Coon et al. 1990), imply that shared environ-
mental variance also is not completely environmental?

In our Figure 1, the elementary model introduced by Plomin,
Loehlin & DeFries (1985) to study relations between an en-
vironmental index, parental genotype, and offspring’s phe-
notype is extended to families with two siblings. H is the
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Figure 1 (Boomsma & Molenaar). Path model of the effects on
sibling resemblance of a correlation (r) between parental geno-
types (G-father and G-mother) and an index of home environ-
ment (H). P, E, and G are children’s phenotype, environment,
and genotype (variables in squares are measured, variables in
circles represent unmeasured factors). Path coefficients h, e,
and f assess the direct effects of one variable on another. For
simplification, the model leaves out direct parental influences
on the child’s phenotype, assortative mating in the parents, and
shared environment in the children that is independent of H.

Commentary/Plomin & Bergeman: The nature of nurture

measured home environment (e.g., number of books) that
influences the environment (E) in which children grow up.
Children’s environment and genotype (G) influence their phe-
notype (P), ameasure such as IQ. As shown by Plomin et al., the
correlation between H and P equals ef + rh. Following path
analytic rules, we can derive the correlation between the phe-
notypes of the first and second child as: ef(ef + rh) + 0.5h2. The
first part of this expression is the resemblance of siblings in-
duced by the shared environmental variable H. If the trait
under study is heritable and parental genotypes are correlated
with H, then what emerges as common environmental influ-
ences in the children (as, for example, in an analysis comparing
identical and fraternal twins) turns out to also include a genetic
component!

In an earlier BBS target article Plomin & Daniels (1987)
pointed out that very little shared environmental influence is
usually found for measures of personality and psychopathology.
The only trait showing some evidence for common environmen-
tal influences is cognition early in life. This is also the measure
that correlates reasonably high with some indices of the home
environment. Does the fact that H can be genetically influenced
mean that there is even less room for shared environment than
we already thought?
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